This paper compares international and domestic inflation expectations and inflation credibility, and hypothesises about a possible link or disconnect between inflation expectations and inflation credibility among South Africans. No similar tests have previously been performed using South African data, and there is also a general lack of domestic and international literature on any such possible link or disconnect. While research shows that inflation expectations are taken into account by all countries targeting inflation, inflation credibility is very seldom considered. Although the hypothesis is confirmed in certain instances, it is refuted by a disconnect between the inflation expectations and inflation credibility of male and female respondents in South Africa, which cannot be explained by available data.
Introduction
This paper considers inflation expectations (a focus on future inflation) and inflation credibility (a focus on historical inflation). By means of a multinomial model, it tests whether there is a link or a disconnect between inflation expectations and inflation credibility among South Africans. This is the first comparison of this nature using South African data. The analysis and argument are developed as follows: Section 2 commences with a comparative literature review of inflation expectations and inflation credibility in inflationtargeting countries. Section 3 considers inflation expectations in these countries, and Section 4 considers inflation credibility in inflationtargeting countries. Section 5 considers the survey of inflation expectations among South African households in the fourth quarter of 2006. 2 Section 6 highlights a survey of inflation credibility among South African households in the same quarter of 2006. The survey results and multinomial estimation results are compared in Section 7, and conclusions follow in Section 8.
Comparative literature review of inflation expectations and inflation credibility in inflationtargeting countries
Based on a definition by the International Monetary Fund (IMF) (2005: 161, 162) , 3 Allen et al. (2006: 5) identified 23 inflation-targeting Wyplosz, 2005; , omits any reference to inflation expectation or inflation credibility surveys.
Inflation expectations
This section reviews the scope and coverage of inflation expectations in the monetary policy reports by central banks in inflation-targeting countries, a notable gap in the existing literature. Inflation expectations reported in the periodic monetary policy reports of the cluster of 24 countries regarded as inflation targeters are presented in Table A1 in Appendix A and Table  B1 in Appendix B.
In summary, the central bank of one country (Slovakia) considers only a measurement of interest rates on different classes of traded financial assets as an indicator of inflation expectations. Central banks in eight other countries (Canada, Chile, Colombia, Iceland, Israel, Mexico, Sweden and Thailand) consider both rates on traded financial assets and surveys of inflation expectations from groups of respondents, although the scope and description of such groups differ considerably from country to country. Central banks in 13 countries (Australia, Brazil, the Czech Republic, Ghana, Hungary, Indonesia, New Zealand, Norway, Peru, the Philippines, Poland, Romania and South Korea) consider only surveys of inflation expectations, again from groups of respondents that differ considerably between these countries. The central bank of one country (South Africa) considers surveys of inflation expectations and inflation forecasts reported as inflation expectations. Lastly, in the case of one country (the United Kingdom) the central bank considers rates on traded financial assets, surveys of inflation expectations and inflation forecasts reported as inflation expectations. Central banks use either own surveys (seven cases), surveys by other institutions (six instances) or a combination of these two approaches (11 central banks) to obtain information on inflation expectations.
The primary aim of periodic inflation expectation surveys is to assess whether expectations remain anchored in the current (historical) countries in 2006. Vega and Winkelried (2005: 165) identified the same group of 23 countries as inflation targeters. The group excludes "indirect" inflation targeters like the Common Monetary Area partner countries of South Africa (Lesotho, Namibia and Swaziland) which follow a policy of pegging the exchange rates of their currencies to the exchange rate of a country targeting inflation. Although it could be argued that such "indirect targeters" should be included, no support for such an approach can be found in literature.
This paper includes Ghana as the 24 th member of a cluster of inflation-targeting countries, 4 as it has complied with the IMF's definition since May 2007 (Addison, 2008: 1; Amoah & Mumuni, 2008: 16) . Between 2002 and 2007, Ghana practised inflation targeting lite (Carare & Stone, 2003) , as it combined an inflation target and a money supply target to anchor its monetary policy stance.
5 Fracasso et al. (2003) and the Bank of Iceland (2003) 6 considered various aspects of the monetary policy reports (known, for instance, as Inflation Reports, Monetary Bulletins or Monetary Policy Reviews) of the central banks of 21 countries identified at the time as inflation targeters, and assessed the reports of 20 of these central banks.
.
The main aim of the assessment was to rate the overall quality of these reports relative to one another (Fracasso et al., 2003: 1, 24, 25) and to consider a broad variety of disclosure aspects such as the clarity of assumptions, inflation forecasts, the monetary policy decision-making process and the quality of information. The assessment did not include an analysis of the reporting of inflation expectation or inflation credibility surveys. Likewise, a comparison by Leeper (2003) of the monetary policy reports of the Bank of England, the Reserve Bank of New Zealand and the Swedish Riksbank makes no reference to inflation expectations or inflation credibility. Blinder et al. (2008) assess the degree to which inflation targets anchor the public's long-run inflation expectations, but make no reference to inflation credibility surveys. Other literature dealing with matters relating to or supporting inflation targeting, such as the communication strategies of central banks (Bank for International Settlements, 2008; Blinder & rate of inflation (Sveriges Riksbank [S.a.] ; see also Palmqvist & Stromberg, 2004) . In respect of South Africa, Van Heerden and Styger (2009) used an ARFIMA model to show a close relationship between expected inflation, based on historical inflation, and the realised rate of actual inflation. Surveys therefore serve as an early warning of any possible deanchoring (sometimes called unanchoring) of expectations, owing, for example, to an unwarranted relaxation of monetary policies in the face of rising inflation (Banco Central de Chile, 2008: 13; Portugal, 2008; Viñals, 2007: 2) . The SA Reserve Bank also warned that expectations of price increases not addressed by appropriate monetary policy could result in the danger that " … inflation expectations will become less anchored … " (Mboweni, 2008: 1) in the current rate of inflation. Forsells and Kenny (2002: 25) maintain that "(s)urveys are useful because they provide independent … measures of inflation expectations, a key variable that a central bank can use in its design of an optimal monetary policy geared toward the achievement of price stability". Central banks use the findings of inflation expectation surveys to evaluate the credibility of their inflation-fighting policies (Kershoff et al., 1999: 6) , because credibility is helpful in reducing the output loss that often accompanies disinflationary monetary policies (Kahn & Parish, 1998: 7) . The extensive use of inflation expectations by countries targeting inflation therefore comes as no surprise.
Inflation credibility surveys
Questions and doubts as to the accuracy of inflation figures can naturally feed into inflation credibility problems (Rossouw & Padayachee, 2009: 315) . In the South African context, errors impacting on the accuracy of inflation figures are reported from time to time. One example is 1991, when incorrect price increases were reported owing to a mistake in the calculation of the producer price index (Rossouw, 2008: 88) . Similarly, it was announced on 31 May 2003 that an error had been made in the calculation of the residential rent component of the consumer price index (CPI), which resulted in the over-measurement of inflation (Rossouw, 2008: 86) . , Investec (2008 argued that a delay in the introduction of South Africa's rebased CPI had caused an over-measurement of 2,2 percentage points in the domestic rate of inflation. Such errors and delays not only erode the accuracy of inflation figures, but can also result in an inappropriate monetary policy stance in an inflation-targeting regime.
Likewise, amendments to the specification of the rate of inflation used for targeting purposes can erode inflation credibility, particularly when the target (either a point or a range) is increased (see Du Plessis, 2003: 407-409; Du Plessis, 2005: 94, 95 on the periodic re-specification of the South African inflation target).
Döhring and Mordon (2007: 1) and Issing (2006: 211-213) describe inflation credibility problems in the Euro Area since January 2002. Consumer perceptions are that prices have increased considerably above the official rate of inflation since the introduction of the Euro and will continue to do so. Although their analysis is outside the scope of this paper, as the ECB is not an inflation-targeter, it reconfirms that inflation credibility can be eroded by public perceptions and that a lack of credibility can feed into inflation expectations.
A review of the literature shows that perceptions of the general acceptance and credibility of historical inflation figures are surveyed officially among inflation-targeting countries only in New Zealand and Sweden (Jonung, 1981; Palmqvist & Stromberg, 2004; Reserve Bank of New Zealand, [S. a.]a; Rossouw & Padayachee, 2009) . A representative inflation credibility survey was completed only once before in South Africa (Rossouw, 2008 (Palmqvist & Stromberg, 2004) . Respondents are requested to indicate whether they perceive prices to be the same, higher or lower than in the year before, and to provide a numerical estimate of their perceived inflation. The surveys of household perceptions are not published in the Monetary Policy Report of the Swedish Riksbank. Of particular importance for this paper is the Swedish finding that perceptions of historical inflation are higher among female respondents than among male respondents, owing to differences in their spending patterns (Brachinger, 2005: 1; Jonung, 1981: 968) .
The international experience of differences in the credibility of inflation figures between male and female respondents was also confirmed by the South African survey on inflation credibility (Rossouw, 2008) . This survey is considered in Section 6 of this paper.
South African surveys of inflation expectations 8
The Bureau for Economic Research (BER) surveys inflation expectations on the part of business executives, financial analysts, households and trade unionists on behalf of the SA Reserve Bank (Kershoff, 2000) . As surveys of inflation credibility reported in the next section of this paper focused only on households, this section reports only household inflation expectations in the fourth quarter of 2006. 9 These surveys were undertaken by AC Nielsen on behalf of the BER as part of a broader research survey. 10 This approach has been adopted by the BER, as other alternatives would not have guaranteed representative results. Owing to the high rate of illiteracy, postal surveys cannot be used, while telephone surveys reach only a small portion of the population in view of the unequal distribution of fixed-line telephones. These limitations are discussed in a report by the National Gambling Board (2005) .
For survey purposes, AC Nielsen conducted personal interviews with 2 465 individuals, covering Blacks 11 and Whites in metropolitan areas, cities, towns and villages throughout South Africa. Asian and Coloured respondents were surveyed only in the major metropolitan areas. The survey results for all respondents and for subsamples for the 4th quarter of 2006 are highlighted in Appendix C. The average responses exclude the responses of respondents who stated that they "don't know" what the rate of inflation would be, as well as the responses of respondents who stated that they expected the rate of inflation to exceed 25 per cent. Of the 2 465 respondents, 42 said they expected inflation to be zero per cent. These responses are not included in the survey analysis. In addition to the averages, the responses are also reported according to standard deviation, median, minimum and maximum by the BER, but these latter analyses are not considered in this paper.
To cater for the possibility that individual respondents might not understand the meaning of "inflation", the question posed by AC Nielson takes the form of a statement on price increases over the preceding five years and the preceding year, followed by a question on expected price increases in the current year (see, for instance, Kershoff, 2000) . 
South African survey of inflation credibility
Consumers wish to determine the degree to which inflation influences their cost of living over time (see, for instance, Bechtold & Linz, 2005; Brachinger, 2005) . As the credibility of changes in the CPI as an accurate indication of price increases, and changes in the cost of living have never before been tested in South Africa, six pilot studies 12 were conducted in preparation for a national survey of inflation credibility. The pilot studies were used to develop the research methodology for a representative survey of inflation credibility in South Africa (see, for instance, Rossouw & Joubert, 2005; Rossouw & Padayachee, 2007 , for a discussion on the pilot studies).
The survey used for assessing inflation credibility faced challenges similar to those of the BER surveys of households. It was decided to use Markinor (as it was known at the time) to do the fieldwork for the inflation credibility survey, inter alia, to contain cost and to ensure a representative sample of the population (Markinor, [S. a.]; Markinor, 2006) . The size of the survey is 3 500 13 and it can be split, inter alia, in terms of gender, income and employment status.
The preparatory work for surveying was carried out between August and October 2006, while the survey was completed during October and November 2006. The statement/question put to respondents was: South Africa's official rate of inflation (CPI) was 5,4 per cent in August 2006. Do you think this is a true reflection of average price increases? (Markinor, 2006) Insofar as this question makes reference to inflation rather than to price increases, as is the case in the BER survey, its specification is related to the question used in inflation surveys of the Reserve Bank of New Zealand, which states: In comparing domestic inflation expectations and inflation credibility surveys to test the hypothesis of a possible link or disconnect between inflation expectations and inflation credibility among South Africans, it is necessary to highlight the difference in the statements/ questions put to respondents in these two surveys. In the first instance, respondents had to consider:
Over the past five years prices increased by on average 5,1 per cent per year. The first statement/question refers only to prices and price increases, whereas the second statement/question includes both price increases and the rate of inflation.
A number of important matters emerge from this comparison. First, 20,3 per cent of respondents indicated that they did not know what rate of price increases to expect, while 52,9 per cent indicated that they did not know whether the rate of inflation was a true reflection of price increases. It is therefore important to provide for "don't know" as an alternative. This obviates any distortion by other alternatives if the only option for respondents is to take a view on the matter, although the large margin of difference between these responses is somewhat disconcerting. It is not possible to determine whether the difference in questions contributed to differences in the responses recorded.
Secondly, an analysis according to population group shows that Whites recorded the highest reading of respondents who did not accept the historical rate of inflation as accurate. Similarly, Whites also reported the highest level of expected inflation (5,5 per cent). In this case, it seems that low inflation credibility feeds into expectations of future inflation figures.
In terms of age, the analysis shows that respondents over 50 not only had the highest expectation of inflation, but also attached the lowest credibility to the historical rate of inflation. This finding also links low inflation credibility and inflation expectations.
The most interesting finding is that relating to gender. As expected, in view of the international experience with the measurement of inflation credibility, male respondents recorded a higher degree of acceptance of historical inflation figures than did female respondents. However, this difference in inflation credibility does not feed into inflation expectations. Both genders reported the expectation that inflation would increase by 5,0 per cent.
Empirical model
The information from both surveys can be used to determine the likelihood that respondents will choose one outcome over another. Owing to the nature of the options available, a polychotomous choice between three mutually exclusive alternatives provides for the adoption of a multinomial logit model, such as those employed by Mlatsheni and Leibbrandt (2001) and Essop and Yu (2008) .
A binary choice model, where the dependent variable can take on the value of one of two choices, can be extended into a framework in which the dependent variable can take on more than two values, that is, a multinomial choice model (Lancaster, 2004) . The general multinomial logit model is given by the probability for an individual i to choose the alternative j, where j = 1, 2, 3…, m, where m represents the alternatives available. The logistic model can then be defined as:
Where P ij is the observed outcome and x i and b j represent a vector of parameters associated with the alternative j. The multinomial logit model is given by: 
Provision is made for a reference group by normalising the coefficient b 0 = 0. The following is the probability of being in the reference group or group 0:
The coefficients are estimated by maximum likelihood. The odds or relative risk ratio (RRR) for the multinomial logit are represented by:
Where exp (x i b j ) is the discrete effect of variable X k on the odds. The sign of (x i b j ) gives the sign of the odds effect, but does not depend on the values of X. The marginal effect can be derived by taking the first derivative of equation 1 with respect to x, holding all other variables constant:
The marginal effect or partial derivates depend on the value of x and the marginal effect changed as x changes.
Model specification
In this paper both inflation expectations as measured by the BER survey, as well as inflation credibility as measured by the Markinor survey are modelled. First, inflation expectations are modelled. The dependent variable for the model is a categorical variable which represents: j = 0 respondents believe inflation to be below 25 per cent, as presented by the BER; j = 1 respondents believe inflation to be above 25 per cent, as presented by the BER; j = 2 respondents said "don't know".
The independent variables are based on characteristics that could determine how individuals see inflation. Owing to the nature of this study, there is no information on previous research against which to benchmark the results. The analysis of this empirical model aims to do three things. The first aim is to determine whether gender plays a role in how respondents experience the current inflation rate. Female respondents were coded 1, male respondents = 0.
The second aim is to determine whether different population groups experience inflation differently. Whites are represented by 1, Blacks and Coloureds by 2 and 3 respectively. Asians are coded as 0.
The third aim is to look at how people at various stages of their lives experience inflation. To measure this, respondents were divided into age groups. The first age group is 16-24, which was coded 1, followed by 35-39, which was coded 2, and the age group 50+ was coded 3. The benchmark category 25-34 14 was coded 0. In the second survey the same independent variables and benchmark categories were used. The dependent variable, however, measures inflation credibility, for which the categories can be presented as: j = 0 respondents believe that the current inflation rate is accurate; j = 1 respondents do not believe that the current inflation rate is accurate; j = 2 respondents said "don't know".
Both models show a goodness of fit that is significantly different from zero: model one has a  2 value of 70,26 and model two a  2 value of 455,12, indicating that not all estimates are jointly equal to zero. The Pseudo R 2 value for both models will be between 0 and 1. For model one, the Pseudo R 2 is 0,0218 and for model two the R 2 is 0,0647. As in binomial logistic models, the Pseudo R 2 will probably fall between 0 and 0,333 (Pindyck & Rubinfeld, 1981) .
Results
The relative risk ratios (RRR) were analysed at the 90 per cent confidence interval for H 0 : inflation expectations are the same. At a 10 per cent significance level, the critical Z value will be equal to 1,645, consequently "not rejecting" the H 0 if the calculated Z lies between -1,645 and +1,645. Table 1 presents the inflation expectations results for the multinomial logit model. Only those values, printed in bold, which represent categories falling outside the critical zone/ acceptance region, will be discussed. First, this analysis attempts to determine what percentage of which population group thinks that the perceived inflation rate is higher than 25 per cent, as opposed to less than 25 per cent. The output from the regression in Table 1 suggests that the odds in this respect are 78,5 per cent (i.e. 100(1-0,214897)) less for Whites than for Asians. Outcome 0 (think that the actual inflation rate is below 25 per cent) is the base outcome. The reference group is Asian males who are between the age of 25-34.
Source: BER
Similarly, it is attempted to determine what percentage of which gender group thinks that the perceived inflation rate will be higher than 25 per cent, as opposed to less than 25 per cent. It seems that gender did not significantly influence respondents' decisions on whether they perceived inflation to be above or below 25 per cent. There is therefore no significant difference between the inflation expectations of males and females. The same structure is applied to establish what percentage of which age group thinks that the perceived inflation rate will be higher than 25 per cent, rather than less than 25 per cent. Similar to gender, it seems that age does not significantly influence respondents' decisions on whether they perceive inflation to be above or below 25 per cent. There is therefore no significant difference between the inflation expectations of different age groups.
Second, this analysis attempts to determine what percentage of which population group "did not know" what they perceived the inflation rate to be over those who thought that the perceived inflation rate was lower than 25 per cent. The output from the regression shows that the odds are 42,4 per cent (i.e. 100(1-0,576164)) lower for Whites than for Asians in this respect. Similarly, it is attempted to determine what percentage of which age group "did not know" what they perceived the inflation rate to be, as opposed to those who thought that the perceived inflation rate was lower than 25 per cent. The results suggests that the odds are 60,6 per cent higher for respondents in the age group 35-49 than for those in the age group 25-34 Moreover, the odds increased by 52,3 per cent for people older than 50 years, in comparison with those in the age group 25-34. When considering what percentage of which gender group "did not know" what they perceived the inflation rate to be, as opposed to those who thought that the actual inflation rate was lower than 25 per cent, no significant difference was seen between the responses by male and female respondents.
The relative risk ratios (RRR) analysed at the 90 per cent confidence interval on a null hypothesis H 0 : inflation credibility are the same for all respondents. At a 10 per cent significance level the critical Z value will be equal to 1,645, therefore "not rejecting" the H 0 , if the calculated Z lies between -1,645 and +1,645. Table 2 displays the results of an inflation credibility multinomial logit regression model. The bold values represent those categories which fell outside the acceptance zone, as calculated by the above Z score criteria. First, this analysis attempts to determine what percentage of which gender group did not accept the inflation rate as accurate, in comparison with those who did accept it as accurate. The output from the regression in Table 2 suggests that the odds in this respect are 29,0 per cent higher for females than for males. The results further suggest that the odds are 41,5 per cent higher for participants over 50 years to not accept inflation as accurate than for those between 25-34. No significant difference in inflation accuracy was noted between population groups.
Table 2
Output from the multinomial regression model for inflation credibility Number of obs = 3493 LR chi2 (14) Outcome 0 (Accept inflation as accurate) is the base outcome. The reference group is Asian males who are between the age of 25-34.
Source: Markinor
Second, this analysis attempts to determine what percentage of which gender group "did not know" whether they accepted the inflation rate as accurate or not, compared to those who did accept it as accurate. The results show that the odds increase by 99 per cent for female participants, as compared to males in this regard. There is therefore a significant difference between female and male respondents who accept the inflation rate as accurate. Similarly, there is an attempt to determine what percentage of which population group "did not know" whether they accepted the inflation rate as accurate or not, compared to those who did accept it as accurate. The output shows that the odds decrease by 66,8 per cent for Whites to "not know", as opposed to Asians. On the other hand the odds are 134,4 per cent more for Blacks, than for Asians. This analysis also considers what percentage of which age group "did not know" whether they accepted it the inflation rate as accurate or not, compared to those who did accept it as accurate. The results show that the odds increase by 32,9 per cent for participants between the ages of 16-24, compared to those between 25-34 years. Moreover, the odds increase in this respect for those between 35-49 and those older than 50 by 34,7 per cent and 100,9 per cent respectively, compared to those aged between 25-34.
Based on these null hypotheses, it transpires that subsamples increase the use of information within surveys of inflation credibility. This approach highlights considerable differences in perception between subsamples of respondents.
Conclusions
The first conclusion is that all countries targeting inflation consider inflation expectations, but that such expectations are measured in different ways, ranging from surveys to the use of interest rate differentials on different classes of assets. As no uniform approach is in use, the results can at best be compared only with the necessary circumspection.
Secondly, inflation credibility is considered in only three countries targeting inflation. Given reported problems with a lack of inflation credibility, this is a remarkable finding. The expectation was that such credibility would receive much broader attention in countries targeting inflation.
Thirdly, this paper shows the linking of inflation credibility and inflation expectations, particularly in the case of White respondents and of respondents of over 50 years of age. This result was expected and confirms the hypothesis in respect of these subsamples of respondents. White respondents were more likely to accept inflation as accurate and inflation to be less than 25 per cent. In both models, respondents of above 50 years of age were more likely to respond "don't know" in comparison with respondents between 25-34 years.
Fourthly, the most interesting finding is that male and female respondents show a possible disconnect between inflation expectations and inflation credibility. Whereas inflation credibility is considerably lower among female respondents than among males, these two groups report similar inflation expectations. In this instance the hypothesis is refuted. Lastly, this disconnect between female and male respondents cannot be explained by available data. Further research using similar models will be necessary once other inflation credibility surveys have been undertaken to assess this disconnect. This paper sets the benchmark for such future analysis. (2001) can be consulted on the use of pilot studies in preparation for broad surveys of populations. 13. The number of respondents were reduced to 3 493 after a 20-per-cent back-check to validate the results (Markinor, 2006) . 14. The benchmark category is automatically selected by the software package. 
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